Brucellosis is one of the most notorious and widespread zoonosis caused by Brucella abortus. It is of serious economic implications to the cattle industry and thus enormous financial losses to most countries. This study focused on it serological prevalence at the Nkwen main abattoir of Bamenda (Northwest region, Cameroon) from June to September 2013. Blood samples were collected from 198 cattle and the sera were screened using the competitive enzyme linked immuno sorbent assay (C-ELISA). Results showed a seroprevalence of 4.04% in the cattle population screened. A percentage of 4.40% of the 111 bulls and 3.45% of the 87 cows were recorded as infected. There was no evidence (P>0.05) of differences in sex on the seroprevalence of brucellosis in cattle. There was no association between brucella infection and age (P>0.05). About three percent of cattle were positive for those within (<5) age group with 5(4.67%) for those above 5 years of age. The two breeds commonly consumed in the area the Red and White Fulanie with the Red Fulani having a higher infection than the White Fulani (P<0.05). The study also showed that Brucella infection was dependent on location as 5 out of the 15 villages accounting for 100% infection namely: Fundong (37.5%), Wum (25%), Nso (Jakiri) (12.5%), Metah (12.5%) and Fonta (12.5%). From these results it was concluded that brucellosis is present in the population of cattle screened. There is therefore the need for good control measures and sanitary conditions to limit the spread of the disease.
INTRODUCTION
There has been increasing demand for livestock products worldwide. Most governments in an effort to increase the availability of protein rich foods have laid emphasis on the improvement of the health status of cattle. Diseases are often transmitted from cattle to man leading to health impairment.
In Cameroon, the livestock sub-sector plays a significant role in its economy (Aliou, 2004) . Generally it is the source of revenue for livestock owners. According to (Aliou, 2004) , it serves about 30% of Cameroon's rural population, representing 9% of agricultural productions and contributes some 125 billion FCFA to the Gross Domestic Product. The role of livestock, in ameliorating the nutritional status of the Cameroonian population cannot be over emphasized. Furthermore, it generates employment opportunities to millions of Cameroonians, like breeders, middlemen in cattle trade, transformers, transporters and butchers. Livestock products, especially beef constitutes a significant part of the main diet of more than 60% of the population. Other products like milk, hides and skin are also highly consumed in some parts of the country, especially in the North West (N.W.) and Northern Regions (Aliou, 2004) . Livestock products, especially dairy, make unique contribution to human nutrition by providing micronutrients in bio-available form such as vitamin A, in addition to carbohydrates, protein and calcium and so if contaminated, will lead to a significant health defect on the population.
Brucellosis, caused by a small non-motile aerobic and facultative intracellular gram-negative coccobacilli of the genus Brucella (Brucella abortus), is a common cattle disease (CFSPH, 2 0 0 9 ) . Today , the disease is only spatially spread in the world as it has been eradicated in some developed countries (Geering et al., 1995; CFSPH, 2009) . Brucellosis is one of the most notorious and widespread zoonosis (Lopes et al., 2010) , and it is often transmitted from one animal to another through contact with infected animals, infected semen, and after birth (Lapaque et al., 2010) . Though it has been eradicated in many developed countries in Europe, Australia, New Zealand, Canada and Japan (Geering et al., 1995) it remains an uncontrolled problem in regions of high endemicity such as Africa, Mediterranean, Middle East, Asia and Latin America (Refai, 2002) .
From a public health point of view, brucellosis is an occupational disease affecting slaughter-house workers, butchers, and veterinarians (Plummet et al., 1998) . Non occupational exposure is mainly through the consumption of unprocessed infected animal products (Hassan et al., 2012) . Clinical signs of animal brucellosis such as abortion, weak offspring, weight loss, lameness, reduction in milk yield and pathological lesions such as necrotizing placentitis, disseminated inflammatory granuloma in aborted foetal tissue brachio or intestinal pneumonia vary from one animal species to the other with severe negative impact on animal health and productivity (Radostits et al., 2000; Antiabong et al., 2009) . In humans, the symptoms of this disease are extreme weakness, pain in muscles, joint, and/or back, headache, undulant fever, malaise, anorexia, fatique and night sweats. Mortality is reported to be negligible, but the illness can last for several years (WHO, 2003) . Other symptoms which may never go away or reoccur are; arthritis (Inflammation of joints), orchitis (swelling/inflammation of the testicle and scrotum) painful inflammation of the epididymis (Plummet et al., 1998) , endocarditis (swelling of the heart), neurologic symptoms (in up to 5% of all cases). Chronic fatigue, depression, swelling of the liver and/or spleen (CDC, 2012) are among the health deteriorating effects caused by brucellosis.
Brucellosis also has serious economic implications to the cattle industry and thus enormous financial losses to most countries (Shey-Njila, 2004) . In some parts of Africa and India, the infection is much more widespread than suspected. More foci remain to be discovered by the application of laboratory methods in epidemiological investigations (Shey-Njila et al., 2005) . Apart from the fact that the disease has tremendously increased in regions of high endemicity because of greater emphasis on increased animal production and aggregation under poor hygienic condition, the transportation of animals from one area to the other increases the vulnerability of the population. The vulnerability is more pronounced with dairy production units which have developed around rapidly growing urban centres. The disease is present throughout the African continent (Chimana et al., 2010; Matope et al. 2011; Megersa et al., 2011) and has also been reported in two of Cameroon's neighboring countries, Nigeria and Chad (Bertu et al., 2011; Schelling et al., 2003) .
Although it is anticipated that brucellosis is present in the major animal producing areas, the current status of brucellosis in Cameroon which is a bread basket of the central African sub region is unclear. This is a major concern to veterinarians and physicians (Bayemi et al., 2009) .
The limitation of data on the seroprevalance of the disease and the non-reliability of that available (Shey-Njila et al., 2005) necessitates a study for the development of control measures aimed at improving productivity in Cameroon (Bertu et al., 2011) . This work is therefore aimed at assessing the seroprevalence of brucellosis in the Nkwen abattoir in the North West Region of Cameroon, one of the major cattle producing areas in Cameroon. The specific objectives were; to estimate the serological prevalence of Brucella abortus in cattle and to determine the effect of breed, sex, age and location on the prevalence of Brucella abortus in cattle.
MATERIALS AND METHODS

Description of the study area
The work was done at the Bamenda municipal abattoir location in the Western Highlands agro-ecological zone. Bamenda is located between latitudes 5 o 55'' N and 6 o 30'' N and longitudes 10 o 25'' E and 10 o 67'' E. The town has an altitude that ranges from 1200 -1700 m, and is divided into two parts by an escarpment; a low lying gently undulating part with altitudes ranging from 1200 to 1400 m, with many flat areas that are usually inundated for most parts of the year, and an elevated part at 1400 to 1700 m altitude that forms the crest from which creeks, and streams, supplying the low lying parts take their rise.
This area has two seasons; a long rainy season, which runs from mid-March to mid-October and a short dry season that spans from mid-October to mid-March. Mean annual temperatures stand at 19.9 o C. January and February are the hottest months with mean monthly temperatures of 29.1 o C and29.7 o C, respectively. Annual rainfall ranges from 1300-3000 mm (Ndenecho, 2005) . The main human activity in and around this area is agriculture, which according to Grassfield Participatory-Decentralised and Rural Development Project (GP-DERUDEP, 2006) involves over 70% of the population. Approximately 60% of the North West Region is viable for livestock production. This represents a potential of 1,054,914 hectares of natural pastures which is distributed among the different divisions. The area is estimated to have 425,062 cattles, with the Donga-Mantung Division having the highest ( 1 2 9 , 7 5 4 ) followed by Menchum Division with a total of 62,920 and Ngoketunjia with only 6,649 cattle. Its agro-climatic conditions are favourable for cattle rearing. The extensive, semi-intensive and intensive systems of cattle rearing are practised in the area. The extensive system is highly practiced in Donga Mantung, Menchum, Bui, Boyo, Momo and Mezam Divisions. The Ndop plain in Ngoketunjia Division serves as an important transhumance zone for the cattle population from neighbouring Divisions and the West Region.
Cattle produced in this region is also sold in other cities in Cameroon and some neigbouring countries like the Central African Republic, Gabon, and Equitoral Guinea.
The Nkwen abattoir is the largest in the Region and often receives cattle from the various production zones.
Experimentation
The study was done between June and September 2013. Blood samples were randomly collected from a total of 198 cattle (111 bulls and 87 cows) about to be slaughtered. Samples were collected from two breeds: the White Fulani and Red Fulani, with ages ranging between 2 to 11years. The animals came from different locations in the Region.
Blood sample and serum collection
Before sample collection, each animal was identified according to its location, breed, age and sex. About 5ml of blood was collected from the jugular vein of each of the animals at the slaughter house using vacutainers, blood collection needles and tubes. The samples were then transported in a cooler (flask) to the Animal Production and Health laboratory of IRAD Bambui, where they were centrifuged at a temperature of 25°C and speed of 2500 rpm for 10 minutes. Serum was then collected and stored at -20°C for further analysis.
Competitive ELISA Test procedure
Serum samples were used for the competitive ELISA screening. All the Brucella-AB C-ELISA test kits: were obtained from Svanova Biotech AB, Uppsala Science Park, Sweden. The tests were performed according to the manufacturer's instructions (SVANOVA, Sweden, 2005).
Statistical Analysis:
Data obtained from the study were subjected to Chi-square statistical test to determine the association between Brucella infection and sex, age and breed. Descriptive statistics was used to compare the prevalence of Brucella abortus with location.
RESULTS AND DISCUSSION
Of the 198 cattle screened over the entire period of the study 8 were found to be positive with the competitive ELISA test giving a seroprevalence of 4.04%. These findings are close to those of Shey-Njila (2004) who reported that in the Dschang abattoir in Cameroon, brucellosis had a prevalence of 4.88 to 9.64%. Similar findings have also been reported at the Institute of Animal Research at Bambui, Cameroon with a prevalence of 4% in cattle reared at ranches in traditional systems. However, the results are lower than those reported by Shey-Njila et al. (2005) who observed that at the Yaoundé abattoir, bovine brucellosis has a seroprevalence between 7.2 and 8.8% an indication that location has an effect on the prevalence. Much higher prevalence has been reported in other parts of the world (Bornarel et al., 1987; Domenech et al., 1980) . The prevalence of (4.04%) recorded in this study may result from the fact that some animals may have been vaccinated since some PI values were negative. On the other hand the prevalence of the disease in the cattle to be slaughtered could be due to improper hygienic practices in disposing aborted foetuses, placenta and vaginal discharges which contain virulent Brucella abortus thus contaminating the pasture and water, serving as reservoirs of infection to other cattle. Infected cow and bulls are not normally isolated or culled from the herd thus making transmission and infection a continuous cycle.
Effect of Sex Distribution on brucella infection in cattle:
From table 1, of the 198 samples screened, 111 were males and 87 females. A percentage of (4.50%) in males and (3.45%) in females were recorded. There was no significant association between brucella infection and sex (P>0.05). Similarly findings of 8.4% seroprevalence had been reported in Cameroon by Bayemi et al. (2009) where Holstein cattle from small scale dairy production systems were screened for Brucella abortus antibodies in 2 1 villages. Of the 192 cows tested by the later, 14 were infected giving a within-sex seroprevalence of 7.3% while 6/74 bulls were infected with a seroprevalence of 8%. There was no significant difference between sexes. Matope et al. (2011) carrying out a cross-sectional study of a total of 1,440 cattle from 203 herds in Zimbabwe also reported similar results. Though the seroprevalence was independent of sex, it decreased with increasing age. On the contrary, Chimana et al., (2010) reported more seropositive cases in bulls (12.5%) when compared to females (8.1%). The relationship between sex distribution and brucella infection has been seen to vary with different cattle populations. The lack of difference in seroprevalence reactors between males and females may indicate that the risk of infection with Brucella species is independent of sex of cattle and could be attributed to the fact that males are also carriers of the disease and the males brought into the abattoir during that period could be carriers. Table 2 Indicates that 3(3.3%) out of 107 cattle aged <5 years were positive. For those within the age band >5 years, 5(4.67%) out of 91 were positive. There was no association between brucella infection and age (P>0.05). The inexistence of a difference in seroprevalence of different age groups of animals >5years accounted for more than half of the infected animals. This association of age with seropositivity of Brucella infection is consistent with the findings of earlier studies by Bayemi et al. (2009) . Of the 192 cows studied by the later, 14 were infected giving a within-sex seroprevalence of 7.3% while 6/74 bulls were infected with a seroprevalence of 8%. There was no evidence (P=0.11) of differences in seroprevalence between age groups although animals above one year and below three years accounted for nearly half of the infected animals. Cadmus et al., (2008) also observed no difference between cattle >3 years and 1-3 years old, whereas Matope et al.(2011) reported decreased frequency of brucellosis with increasing age. The non-association between age and brucella infection of cattle in this study could be attributed to the fact that the age grouping between the animals were small.
Effect of Age Distribution on brucella infection in cattle
Effect of Breed Distribution on brucella infection in cattle
In the study, 77 of the cattle were of the Red Fulani breed and 121 were White Fulani breed. 7 (9.09%) out of 77 were positive for the Red Fulani and 1(0.83%) out of 121 was positive for the White Fulani breed. Results on breed (Table 3) showed that the Red Fulani had a higher infection than the White Fulani. There was an association between brucella infection and breed (P<0.05). The Red Fulani showed a seroprevalence of (87.5%) against (12.5%) for white Fulani. Indicating that infection of brucellosis is dependent on breed (P<0.05). Bertu et al. (2011) found out that, in the Benue state in Nigeria, Red Fulani breed recorded 11.1% serprevalence against 10.4% for the White Fulani. In another study using the Red Fulani and the Bunaji breed, Cadmus et al. (2008) found that the Red Fulani breed had the most positive reaction. This could be an indication that the Red Fulani breed is the most vulnerable.
Effect of Location on brucella infection in cattle
From table 4, samples were collected from animals which came from 15 villages and the villages were further divided into 8 subdivisions. The study showed that Brucella infection is dependent on location and five (5) out of the 15 villages accounted for 100% percent of infected animals namely Fundong (37.5%), Wum (25%), Nso (12.5%), Metah (12.5%) and Fonta (12.5%). This could be attributed to the fact that more animals came from these villages. On the contrary Matope et al. (2011) who carried out a cross-sectional study of 1,440 cattle from 203 herds in 6 different areas of Zimbabwe showed that in individual cattle, the area of origin was independently associated with brucellosis seroprevalence.
Results of the serological prevalence of brucellosis according to sex, age, breed and location are presented in Table 1 , 2, 3, and 4 respectively. 
CONCLUSION
Brucellosis is a real disease of cattle in the Western Highlands of Cameroon with a prevalence of 4.04%. The prevalence of the disease is not affected by sex and age but is highly influenced by location and breed. The prevalence is highest in cattle from the Fundong area. The Red Fulani breed is the most vulnerable. Given that cattle from these areas are often transported to other part of the country, proper inspection of cattle to be slaughtered should be ensured and good sanitary practices be carried out by abattoir workers to minimize the spread of this disease to humans. This should be complimented by proper cooking at the households' level.
